Recurrence of the disease after resection of the diseased bowel is a well-recognized complication in the surgical treatment of regional ileitis. Published estimates of the recurrence rate, however, vary widely. Part of this variability is due to different lengths of follow-up, and part to the use of different definitions of recurrence and different methods of statistical analysis. These factors prevent valid comparisons between recurrence rates in different types of disease or with different types of treatment.
In this paper, we put forward three possible definitions of recurrence and show in a series of cases that, as expected, the recurrence rate decreases as more stringent definitions are used. We have analysed the data by a standard actuarial method which makes the greatest possible use of the available information and enables the probability ofrecurrence in a given time after operation to be estimated.
Using these definitions and this method of analysis in a prospective survey it should be possible to obtain comparisons between the results of a single treatment in different types of disease and between the results of different treatments in a homogeneous series of cases. METHOD non-specific but the macroscopic appearance of the specimen and the clinical course of the disease left little doubt as to the diagnosis. In every patient the disease affected mainly the terminal ileum; 30 patients in whom the adjacent colon was also affected were accepted for the study. In three patients there was a 'skip' lesion higher up the ileum which was also resected and in four patients the sigmoid colon was involved by serosal adhesion.
METHOD OF FOLLOW-UP Follow-up commenced from the date of operation and ended in 1964 or 1965. Fifty-one patients were followed at hospital and 27 patients were followed by letter either to the local doctor (14) or the patient (13). Follow-up is complete in 73 of the 78 patients, three of the five lost to follow-up having left the country.
STATISTICAL ANALYSIS The results have been analysed by constructing life (or recurrence) tables (Bradford Hill, 1966) . In each table, an example of which is shown in Table I , the years after treatment are set out with the number alive (or free of recurrence) at the beginning of the year, the number who were followed for only part of that year, and the number dying (or suffering a recurrence) during the year. By convention, those followed for only part of the year are regarded as having been followed for half a year, since some will have been followed for more and some less than six months. The proportion of patients dying (or suffering a recurrence) and the proportion surviving (or suffering no recurrence) during each year can now be calculated. The probability of surviving (or suffering no recurrence) from the time of operation to the end of any given year is obtained from the product of proportions surviving in intervening years. DEFINITIONS A recurrence of the disease has been defined in three ways:
Symptomatic recurrence (group 1) Some symptoms, particularly diarrhoea, are common after resection of the terminal ileum. An increase in these symptoms, usually associated with pain and weight loss, has been regarded as a symptomatic relapse. Table I . The calculated probability among survivors from the operation of symptomatic recurrence within five years was 0-31 and within 10 years was 0.58. Symptomatic relapse with radiological and/or surgical evidence of recurrent disease Twenty patients had further symptoms with radiological and/or surgical evidence of recurrent disease. The periods of follow-up and the numbers of patients developing recurrent disease in each year after the operation are shown in Table II . The calculated probability of recurrence within five years was 0-23 and within 10 years was 0-51.
Further resection for Crohn's disease Twelve patients had a further resection for recurrence of the disease (Table III) ; the calculated probability of a second resection being required within five years was 0.16 and within 10 years was 0.26. In 11 patients the recurrence involved the ileum at the anastomosis and in one patient the colon and rectum as well.
Mortality Six patients died during the follow-up period; five deaths can be attributed to Crohn's disease (Tables IV and V) . The calculated probability of death from Crohn's disease within five years of the first resection was 0.07 and within 10 years was 0.12. Effect of length of history One patient presented as a surgical emergency without previous history, 14 patients had a history of less than one year before operation, 30 patients had a history of up to two years, and 41 a history of over two years. The longest history of symptoms before operation was 31 years, and the mean length of history was five years. The calculated probability of recurrence within five years in those with a history of two years or less was 0-24 as compared with 0.21 in those with a longer history.
SECOND RESECTION Sixteen patients had a second resection for a recurrence of Crohn's disease involving the ileum at the anastomosis. Five of these patients had the first resection elsewhere and are therefore not included in the previous results. One patient died in the post-operative period and is not included in calculations of the relapse rate. The results have been analysed up to five years. Symptomatic recurrence Ten of the 15 survivors from the second operation had symptoms suggesting a recurrence of disease. The calculated probability of symptomatic recurrence within the first five years was 0.80.
Symptomatic recurrence with radiological and/or surgical evidence of recurrent disease Eight patients suffered such a recurrence, the calculated probability during the first five years (Table VI) being 0-67.
Further resection for Crohn's disease Six of the 15 patients have had a third resection for recurrent disease, the calculated probability of requiring a third resection during the first five years being 0.57. The estimated probabilities in this series show that after a first resection for regional ileitis, recurrent symptoms were likely in about one-third of the patients within five years and in a little over half within 10 years. Recurrent symptoms with radiological and/or surgical evidence of recurrent disease were likely in about one-quarter at five years and about one-half at 10 years. About one-sixth of the patients could be expected to require further resection within five years and one-quarter within 10 years. The estimated mortality rate from Crohn's disease after the first resection was 7 % at five years and 12% at 10 years.
Follow-up data after a second resection for regional ileitis are limited to 15 patients and the small numbers allow few conclusions to be drawn from the analysis. In this small group the estimated probability of recurrence after a second resection was more than twice as great as after a first resection. If the recurrence rate is indeed greater it could be that these patients are particularly liable to recurrence or that extensive resection is avoided at the second operation.
It is difficult to compare the results in this series with those in other series because the selection of cases, the definitions of recurrence, and the methods of analysis differ so greatly in the various reports. Some recent figures on the observed recurrence rate after primary resection of regional ileitis are listed in Table VII. The wide variation in the reported recurrence rates after a first resection will be seen. The need for a second resection, where this is specified, of 15-2%, 20.6%, and 26.5%, corresponds well with the cal- culated probabilities of a second resection in this series of 0.16 within five years and 0.26 within 10 years. Medical treatment of regional ileitis frequently fails, perhaps because advanced structural changes in the ileum are usually present by the time treatment is begun. It seems possible that medical therapy designed to prevent recurrence after resection might give better results. The method of analysis described here might be used to compare the effect of different treatments given for this purpose.
SUMMARY
Three definitions of recurrence have been used to calculate by an actuarial method the recurrence rate after resection for chronic regional ileitis in a series of 78 patients from two hospitals. Recurrence of symptoms was likely in about half the patients, about one-quarter requiring a second resection, within 10 years of the first resection. The mortality rate from Crohn's disease was 12 % within the same period.
In a small series of 15 patients the recurrence rate following a second resection was more than twice as great as after a first resection.
These definitions of recurrence and this mode of analysis are put forward as a possible basis for future analyses so that the results of treatment in different groups of patients may be compared. 
